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57 ABSTRACT

There is provided a method for synchronization between one
or more base stations to provide broadcast multicast service,
including: receiving a session start request message, and
extracting a service start setting time set to start broadcast
service from the session start request message; comparing the
service start setting time to a modification check time being a
check time which is later than and closest to the service start
setting time, among check times at which it is determined
whether or not broadcast service has changed, the check times
having a predetermined time interval; deciding, when the
modification check time is later than the service start setting
time by a predetermined internal slack time period or more,
the modification check time as a service start time at which
broadcast service starts; and transmitting information indi-
cating the service start time to the base stations.

13 Claims, 7 Drawing Sheets
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SYNCHRONIZATION METHOD AND
APPARATUS FOR BROADCAST MULTICAST
SERVICE

CLAIM FOR PRIORITY

This application claims priority to Korean Patent Applica-
tion No. 10-2012-0031520 filed on Mar. 28, 2012 in the
Korean Intellectual Property Office (KIPO), the entire con-
tents of which are hereby incorporated by reference.

BACKGROUND

1. Technical Field

An example embodiment of the present invention relates in
general to synchronization between base stations, and more
particularly, to a method and apparatus for synchronization
between base stations to provide broadcast multicast service
in a multi-cell environment.

2. Related Art

A Long Term Evolution (LTE) mobile communication sys-
tem is a packet-based mobile communication network and a
next-generation communication system evolved to provide
various high-speed data services. The LTE system defines a
Multimedia Broadcast and Multicast Service (MBMS) based
on a Multimedia Broadcast multicast service Single Fre-
quency Network (MBSFN) in order to provide broadcast
services through a wireless communication network.

In order to provide broadcast service based onthe MBSFN,
all base stations belonging to the corresponding service
region should transmit the same information to a plurality of
terminals simultaneously. For synchronized transmission, the
base stations have to use the same scheduling algorithm and
receive packets with the same content from the upper node
before a radio transmission period starts. Also, for synchro-
nized transmission of information, all the base stations need
to be synchronized. A region in which all base stations are
synchronized is defined as a MBSFN synchronized area.
Also, a group of cells providing the same service, among base
stations (cells) belonging to such a MBSFN synchronized
area, can be defined as a MBSFN area.

For synchronized transmission of information, the base
stations belonging to the MBSFN area have to receive the
same scheduling information from a Multi-Cell/Multicast
Coordinate Entity (MCE). A Broadcast Multicast Service
Center (BM-SC) provides information using a SYNC proto-
col for synchronized transmission. The SYNC protocol has
time stamps and packet serial numbers as additional informa-
tion that is used to check scheduling times and packet loss.

Specifically, a control message for starting new broadcast
service is generated by the BM-SC and transmitted to the
MCE via a MBMS Gateway (MBMS-GW) and a Mobility
Management Entity (MME). The MCE allocates radio
resources to the new broadcast service, decides a service
order based on priority, and notifies the corresponding base
stations of the start of the broadcast service. Accordingly, the
BM-SC which distributes broadcast contents transmits ser-
vice packets for the corresponding broadcast service to the
base stations, and the base stations receive the service packets
and transmit them to a wireless sections.

Also, base stations belonging to a MBSFN synchronized
area and MCEs controlling the base stations are accurately
synchronized in hardware using a GPS or another methods so
that the base stations can transmit synchronized data to the
wireless sections.

As described above, although conventional synchronized
base stations are configured to enable synchronized transmis-
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sion using a SYNC protocol in a BM-SC, there is a problem
that when the BM-SC transmits service packets for a broad-
cast at an arbitrary time in accordance with the start of the
broadcast service, inconsistency in broadcast service time
may occur. In other words, when the BM-SC transmits ser-
vice packets to base stations at an arbitrary time, the service
packets may reach the base stations at different times, that is,
transmission delays of the service packets are generated due
to different networks established between the base stations
and differences in performance of intermediate routers con-
figured between the base stations. Transmission delays can-
not be avoided even when the SYNC protocol is used

Also, when it is the start of broadcast service, a service
operator can designate an absolute start time of the broadcast
service to base stations belonging to a MBSFN region
through a management message or the like. However, such a
static control method makes it difficult to properly reflect the
dynamic characteristics of broadcast services, and there are
also difficulties in the actual implementation.

SUMMARY

Accordingly, example embodiments of the present inven-
tion are provided to substantially obviate one or more prob-
lems due to limitations and disadvantages of the related art.

An example embodiment of the present invention provides
a method for dynamically resolving a broadcast service start
time inconsistency problem in which broadcast services
between base stations start at different times which may gen-
erate when broadcast service starts.

Another example embodiment of the present invention also
provides an apparatus for dynamically resolving a broadcast
service start time inconsistency problem in which broadcast
services between base stations start at different times which
may generate when broadcast service starts.

In one example embodiment, there is provided a method
for synchronization between one or more base stations to
provide broadcast multicast service, including: receiving a
session start request message, and extracting a service start
setting time set to start broadcast service from the session start
request message; comparing the service start setting time to a
modification check time being a check time which is later
than and closest to the service start setting time, among check
times at which it is determined whether or not broadcast
service has changed, the check times having a predetermined
time interval (called a modification period); deciding, when
the modification check time is later than the service start
setting time by a predetermined internal slack time or more,
the modification check time as a service start time at which
broadcast service starts; and transmitting information indi-
cating the service start time to the base stations.

The extracting of the service start setting time may include
deciding, when the service start setting time which is a time
set to start broadcast service is not extracted from the session
start request message, a time at which the session start request
message is received, as the service start setting time.

The synchronization method which in the deciding of the
modification check time as the service start time, may include
deciding time elapsed from the modification check time by a
modification period, as the service start time when the modi-
fication check time is not later than the service start setting
time by the predetermined internal slack time or more.

The synchronization method may further include deciding
atime that is earlier than the service start time by the internal
slack time period, as a new service start time.

In another example embodiment, there is provided a
method in which at least one base station provides broadcast



US 9,173,179 B2

3

multicast service, including: receiving a session start request
message and information indicating a service start time;
requesting an upper router to send a user packet for providing
broadcast service corresponding to the session start request
message; and receiving the user packet and transmitting the
user packet to at least one user equipment so as to start
broadcast service at the service start time.

The service start time in which a service start setting time
being a time set to start broadcast service is extracted from the
session start request message, may include a modification
check time being a check time that is later than and closest to
the service start setting time, among check times at which it is
determined whether or not broadcast service has changed is
compared to the service start setting time, the check times
having a predetermined time interval, and when the modifi-
cation check time is later than the service start setting time by
apredetermined internal slack time period or more, the modi-
fication check time is decided as a service start time at which
broadcast service starts, and when the modification check
time is not later than the service start setting time by the
predetermined internal slack time period or more, time
elapsed from the modification check time by a modification
period is decided as the service start time.

In another example embodiment, there is provided a syn-
chronization apparatus for broadcast multicast service, the
synchronization apparatus controlling scheduling of at least
one base station, including: a receiver configured to receive a
session start request message, and to extract a service start
setting time set to start broadcast service from the session start
request message; a calculator configured to compare the ser-
vice start setting time to a modification check time being a
check time which is later than and closest to the service start
setting time, among check times at which it is determined
whether or not broadcast service has changed, the check times
having a predetermined time interval, and to decide, when the
modification check time is later than the service start setting
time by a predetermined internal slack time period or more,
the modification check time as a service start time at which
broadcast service starts; and a communication unit config-
ured to transmit information indicating the service start time
to the base station.

When the modification check time is not later than the
service start setting time by the predetermined internal slack
time period or more, the calculator may decide time elapsed
from the modification check time by a modification period, as
the service start time.

The calculator may decide a time that is earlier than the
service start time by the predetermined internal slack time
period, as a new service start time.

In another example embodiment, there is provided a base
station for providing a broadcast multicast service, including:
a message receiver configured to receive a session start
request message and information indicating a service start
time from a Multi-Cell/Multicast Coordinate Entity (MCE); a
broadcast service requesting unit configured to request a Mul-
timedia Broadcast Multicast Service-Gateway (MBMS-GW)
to send a user packet in order to provide broadcast service
corresponding to the session start request message; and a
radio resource allocating unit configured to receive the user
packet and to transmit the user packet to at least one user
equipment so as to start broadcast service at the service start
time.

Therefore, by using the synchronization method and appa-
ratus according to the embodiments described above, base
stations can achieve synchronized transmission of informa-
tion for broadcast service.
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Accordingly, it is possible to overcome a time inconsis-
tency problem in which base stations start providing broad-
cast service at different times.

BRIEF DESCRIPTION OF DRAWINGS

Example embodiments of the present invention will
become more apparent by describing in detail example
embodiments of the present invention with reference to the
accompanying drawings, in which:

FIG. 1 is a conceptual view describing a flow of messages
for time consistency for enabling base stations to simulta-
neously start providing broadcast service.

FIG. 2 is a timing diagram describing scheduling for trans-
mission of user packets.

FIG. 3 is a timing diagram describing transmission delays
of user packets.

FIG. 4is aflowchart illustrating an example of a method for
synchronization between base stations to simultaneously
start providing broadcast service according to an exemplary
embodiment of the present invention.

FIG. 5 is a flowchart illustrating another example of a
method for synchronization between base stations to simul-
taneously start providing broadcast service according to
another exemplary embodiment of the present invention.

FIG. 6 is a flowchart illustrating an example of a method in
which a base station provides broadcast multicast service
according to an exemplary embodiment of the present inven-
tion.

FIG. 7 is a block diagram illustrating an example of a
synchronization apparatus for broadcast multicast service
according to another exemplary embodiment of the present
invention.

FIG. 8 is a block diagram illustrating an example of a base
station for broadcast multicast service according to an exem-
plary embodiment of the present invention.

DESCRIPTION OF EXAMPLE EMBODIMENTS

Example embodiments of the present invention are
described below in sufficient detail to enable those of ordi-
nary skill in the art to embody and practice the present inven-
tion. It is important to understand that the present invention
may be embodied in many alternate forms and should not be
construed as limited to the example embodiments set forth
herein.

Accordingly, while the invention can be modified in vari-
ous ways and take on various alternative forms, specific
embodiments thereof are shown in the drawings and
described in detail below as examples. There is no intent to
limit the invention to the particular forms disclosed. On the
contrary, the invention is to cover all modifications, equiva-
lents, and alternatives falling within the spirit and scope ofthe
appended claims. Elements of the example embodiments are
consistently denoted by the same reference numerals
throughout the drawings and detailed.

It will be understood that, although the terms first, second,
A, B, etc. may be used herein in reference to elements of the
invention, such elements should not be construed as limited
by these terms. For example, a first element could be termed
a second element, and a second element could be termed a
first element, without departing from the scope of the present
invention. Herein, the term “and/or” includes any and all
combinations of one or more referents.

It will be understood that when an element is referred to as
being “connected” or “coupled” to another element, it can be
directly connected or coupled to the other element or inter-
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vening elements may be present. In contrast, when an element
is referred to as being “directly connected” or “directly
coupled” to another element, there are no intervening ele-
ments. Other words used to describe relationships between
elements should be interpreted in a like fashion (i.e.,
“between” versus “directly between,” “adjacent” versus
“directly adjacent,” etc.).

The terminology used herein to describe embodiments of
the invention is not intended to limit the scope of the inven-
tion. The articles “a,” “an,” and “the” are singular in that they
have a single referent, however the use of the singular form in
the present document should not preclude the presence of
more than one referent. In other words, elements of the inven-
tion referred to in the singular may number one or more,
unless the context clearly indicates otherwise. It will be fur-
ther understood that the terms “comprises,” “comprising,”
“includes,” and/or “including,” when used herein, specify the
presence of stated features, items, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, items, steps, opera-
tions, elements, components, and/or groups thereof.

The term “User Equipment (UE)” used in this specification
may be referred to as a mobile station, a user terminal (UT),
a wireless terminal, an Access Terminal (AT), a terminal, a
subscriber unit, a Subscriber Unit (SU), a Subscriber Station
(SS), a wireless device, a wireless communication device, a
Wireless Transmit/Receive Unit (WTRU), mobile node, a
mobile, or other words. The UE may be a cellular phone, a
smart phone having a wireless communication function, a
Personal Digital Assistant (PDA) having a wireless commu-
nication function, a wireless modem, a portable computer
having a wireless communication function, a photographing
device such as a digital camera having a wireless communi-
cation function, a gaming device having a wireless commu-
nication function, a music storing and playing appliance hav-
ing a wireless communication function, an Internet home
appliance capable of wireless Internet access and browsing,
or also a portable unit or terminal having a combination of
such functions. However, the UE is not limited to the above-
mentioned units.

Also, the term “base station” used in this specification may
be referred to as another word, such as a base station, Node-B,
eNode-B, a basetransceiver system (BTS), an access point,
etc.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein are to be interpreted as is
customary in the art to which this invention belongs. It will be
further understood that terms in common usage should also
be interpreted as is customary in the relevant art and not in an
idealized or overly formal sense unless expressly so defined
herein.

Hereinafter, embodiments of the present invention will be
described in detail with reference to the appended drawings.

FIG. 1 is a conceptual view describing a flow of messages
for time consistency for enabling base stations to simulta-
neously start providing broadcast service.

Referring to FIG. 1, a Multimedia Broadcast multicast
service Single Frequency Network (MBSFN) includes a
Broadcast Multicast Service Center (BM-SC) 100, a Multi-
media Broadcast Multicast Service Gateway (MBMS-GW)
200, a Mobility Management Entity (MME) 300, a Multi-
Cell/Multicast Coordinate Entity (MCE) 400, an eNB 500,
and UE 600.

The BM-SC 100 may authorize MBMS bearer services,
start to provide the MBMS bearer services, and transmit
scheduling information and data in consideration of Quality
of Service (QoS) according to broadcast data (that is, MBMS
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packets) used to MBMS. For example, the BM-SC 100 may
transmit broadcast content stored therein to a LTE network, or
connect to an external content server to relay broadcast con-
tent. Here, the MBMS packets are data including broadcast
content, control messages, etc.

Also, the BM-SC 100 may define a SYNC protocol that
provides synchronization information (SYNC information)
related to scheduling of the eNB 500 in order to achieve
synchronized transmission of user packets in wireless sec-
tion. The SYNC protocol functions to transfer information
regarding the time stamps and serial numbers of packets, the
total number of transmitted octets, etc., which are used to
decide relative times at which the corresponding MBMS
packets that are transmitted from the BM-SC 100 to the eNB
500 have to be transmitted in wireless section. The eNB 500
may receive the information through the SYNC protocol and
perform synchronized scheduling of the user packets includ-
ing broadcast content.

The MBMS-GW 200 functions to relay messages between
the BM-SC 100 and the eNB 500. A control message pro-
vided by the BM-SC 100 is transmitted to the eNB 500 via the
MBMS-GW 200 through a GTP-U tunnel (GPRS Core Net-
work). Also, an IP network is established between the BM-SC
100 and eNBs (500 for each), and there may be provided a
plurality of routers between the BM-SC 100 and the MBMS-
GW 200, and between the MBMS-GW 200 and the eNBs
500. That is, the MBMS-GW 200 may control MBMS ses-
sions, and transmit user packets including broadcast content
to each eNB 500 using an IP multicast transfer method.

The MME 300 manages transmission of control messages
between the MBMS-GW 200 and the MCE 400. The control
messages refer to information which is used to control pro-
vision of a broadcast service, such as starting or terminating
broadcast service, and may include a session start request
message for requesting the start of a new broadcast service.
That is, the MME 300 is in charge of control of MBMS
sessions, and may have the MCE 400 and a M3 interface to
connect the MCE 400 to the MBMS-GW 200.

The MCE 400 may control one or more eNBs (500 for
each) based on a control message received from the MME
300. The MCE 400 may allocate the same scheduling infor-
mation to at least one of the eNBs 500, and achieve clock
synchronization with the eNBs 500 in hardware. That is, the
MCE 400 is in charge of management and allocation of radio
resources with respect to eNBs 500 belonging to the MCE
400, and controls acceptance of MBMS.

The eNBs 500 receive information about radio resources
allocated by the MCE 400, and perform synchronized trans-
mission of user packets in order to provide broadcast service
scheduled by the MCE 400.

Hereinafter, a flow of control messages for starting broad-
cast service will be described in more detail with reference to
FIG. 1.

If anew broadcast service is started by the BM-SC 100, the
BM-SC 100 transmits a session start request message for
requesting the start of the new broadcast service to the
MBMS-GW 200. The MBMS-GW 200 that has received the
session start request message provides a session start
response message to the BM-SC 100 in response to the ses-
sion start request message.

Then, the MBMS-GW 200 transmits the received session
start request message to the MME 300, the MME 300 that has
received the session start request message transmits the
received session start request message to the MCE 400, and
the MCE 400 that has received the session start request mes-
sage provides a session start response message to the MME
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300 in response to the session start request message. The
MME 300 transfers the received session start response mes-
sage to the MBMS-GW 200.

The MCE 400 allocates radio resources based on the
received session start request message, and may set priority
according to the characteristics of the broadcast service. Also,
the MCE 400 transmits the received session start request
message to the eNB 500, and the eNB 500 that has received
the session start request message provides a session start
response message to the MCE 400 in response to the session
start request message. Also, if a list of broadcast services
changes due to the newly added broadcast service, the MCE
400 may transmit a scheduling information message to the
eNB 500 in order to notify the fact that a list of broadcast
services has changed, and the eNB 500 may provide a sched-
uling information response message to the MCE 400 in
response to the scheduling information message.

Then, the eNB 500 sends a multicast join request to the
upper router in order to receive user packets for the broadcast
service corresponding to the received session start request
message. [fthe eNB 500 receives the requested user packets,
the eNB 500 may provide the user packets to the UE 600 to
thereby provide the broadcast service to the UE 600.

FIG. 2 is a timing diagram describing scheduling for trans-
mission of user packets.

Referring to FIG. 2, when broadcast service starts, a BM-
SC 100 transmits user packets to which time stamps have
been assigned in unit of a preset time period according to a
SYNC protocol of the BM-SC 100, to an eNB 500.

The eNB 500 may collect, instead of independently sched-
uling the received user packets, user packets having the same
time stamp, and simultaneously schedule the collected user
packets in a predetermined time unit. The predetermined time
unit is referred to as a MCH Scheduling Period (MSP). The
MSP is a time period per which a time stamp is assigned, and
apredetermined number of MSPs may configure a Modifica-
tion Period (MP).

Also, the eNB 500 may schedule wireless section for
broadcast service in order to match each time at which a MP
starts. Here, the MP (modification period time) refers to a
period per which modification information (additions, modi-
fications, deletions, etc.) about broadcast services are applied,
and the eNB 500 may inform the UE 600 of modification
information about broadcast services through a MBMS con-
trol channel (MCCH).

That is, modification information about broadcast services
may be updated at every MP period, and a MCE 300 has to
enable the eNB 500 to transfer modification information
about broadcast services to the UE 600 before a MP starts at
every MP period.

When broadcast service starts, user packets to which time
stamps 0, 1, and 2 have been assigned are transferred to the
eNB 500. The BM-SC 100 starts transmitting the user packets
to the eNB based on a time designated by an MBMS operator,
and a SYNC protocol of the eNB 500 may receive the user
packets transmitted from the BM-SC 100, and buffer the user
packets until receiving a final control packet (denoted by a
bold arrow).

Also, if the SYNC protocol of the eNB 500 receives the
final control packet, the SYNC protocol of the eNB 500 may
verify the integrity (that is, any loss) of the buffered user
packets, and then transmit the corresponding user packets to
the lower layer. Here, the lower layer may be a physical layer
(PHY), a media access control (MAC), or a radio link control
(RLO).

The lower layer that has received the user packets may
schedule the corresponding user packets for a MSP period
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according to the time stamp of the user packets, at a time at
which a new MP starts, and then transmit the resultant user
packets in wireless section.

FIG. 3 is a timing diagram describing transmission delays
of user packets.

Referring to FIG. 3, user packets provided by a BM-SC 100
are transferred to first and second eNBs 500 in a multicast
manner.

In FIG. 3, the user packets provided by the BM-SC 100 are
shown as if they are transferred to the first eNB and then to the
second eNB. However, in actual implementation, user pack-
ets provided by the BM-SC 100 reach the first and second
eNBs at different times.

Absolute times can refer to a time at which scheduling start
times are setby a MBMS operator. In FIG. 3, at absolute times
A and B (10 and 20), scheduling is performed and user pack-
ets are transmitted to wireless section.

In regard of user packets received by the first eNB, control
packets included in user packets having a time stamp 0 are
received by the first eNB before the absolute time A (10).
Accordingly, at the absolute time A (10), the corresponding
user packets can be scheduled and start being transmitted in
wireless section.

However, in regard of user packets received by the second
eNB, the control packets included in the user packets having
the time stamp 0 are received by the second eNB after the
absolute time A (10). Accordingly, at the absolute time B (20)
which is the next absolute time of the absolute time A (10), the
corresponding user packets can be scheduled and start being
transmitted in wireless section. That is, a transmission delay
may occur at the second eNB.

Accordingly, the first and second eNBs perform schedul-
ing at different times so as to start or resume broadcast service
at different times.

FIG. 4is aflowchart illustrating an example of a method for
synchronization between base stations to simultaneously
start providing broadcast service.

Referring to FIGS. 1 and 4, an example of a synchroniza-
tion method which is performed by an apparatus for control-
ling scheduling of at least one base station will be described
below. Here, the apparatus for controlling scheduling of at
least one base station may be a MCE for MBMS.

The synchronization method for MBMS includes opera-
tion S100 of receiving a session start request message and
extracting a service start setting time set to start broadcast
service from the session start request message, operation
S110 of comparing the service start setting time to a modifi-
cation check time being a check time which is later than and
closest to the service start setting time, among check times at
which it is determined whether or not broadcast service has
changed, the check times having a predetermined time inter-
val (called MP), operation S120 of deciding, if the modifica-
tion check time is later than the service start setting time by a
first internal slack time period or more, the modification
check time as a service start time at which broadcast service
starts, and operation S130 of transmitting information indi-
cating the service start time to at least one base station.

In operation S100, the session start request message is
information for notifying the start of broadcast service, and is
used to control the start of a MBMS session. Referring to FI1G.
1, a control message provided by the BM-SC 100 may be
transmitted to the eNB 500 via the MBMS-GW 200 through
a GTP-C tunnel, and the control message may include a
session start request message. Accordingly, the session start
request message may be transferred to the MCE 400 along the
same path as that along which the control message is trans-



US 9,173,179 B2

9

mitted. That is, the MCE 400 may receive the session start
request message from the MME 300.

Also, the session start request message includes informa-
tion indicating the service start setting time set to start the
broadcast service. Accordingly, the service start setting time
may be extracted from the session start request message.
Here, the service start setting time is information indicating
when the broadcast service starts, and may be an absolute
time transferred from the BM-SC 100.

In operation S100, if no service start setting time can be
extracted from the session start request message, a time at
which the session start request message is received may be
decided as a service start setting time. In other words, if the
session start request message includes no information regard-
ing a service start setting time, the time at which the MCE 400
receives the session start request message from the MME 300
can be used as a service start setting time.

Then, in operation S110, each check time at which it is
determined whether or not broadcast service has changed
may be a time at which a MP starts. Accordingly, the prede-
termined time interval may correspond to a MP. Also, the
check time which is later than and closest to the service start
setting time, may be decided as the modification check time,
and the modification check time is defined to decide a check
time that will be compared to the service start setting time
since the check times appear at the predetermined time inter-
vals (MP).

That is, the result of the comparison between the service
start setting time transferred from the BM-SC 100, the service
start setting time being an absolute time for setting a time at
which the broadcast service will start, and the modification
check time may be used to decide timing of scheduling.

In operation S120, a case where the modification check
time is later than the service start setting time will be first
described.

If it is determined in operation S110 that the modification
check time is later than the service start setting time by the
first internal slack time period or more, the modification
check time is decided as the service start time at which the
broadcast service actually starts. Here, the first internal slack
time period may be decided in consideration of a maximum
transfer delay when a broadcast data packet provided by the
BM-SC 100 is transferred to at least one base station, or a
delay when scheduling information is transferred from the
MCE 400 to at least one base station.

For example, the first internal slack time period may be a
sum of a maximum transfer delay, a delay upon processing a
control message, and a delay upon transmission of informa-
tion from the MCE 400 to at least one base station, wherein
the delay upon processing the control message may be a time
period taken for the MCE 400 to process the control message.

In operation S130, information indicating the service start
time decided in operation S120 may be transferred to one or
more eNBs 500. In this way, by using a modification check
time as a service start time in consideration of a maximum
transfer delay, etc., it is possible to guarantee synchronization
of the eNBs 500.

Also, in operation S120, if it is determined that the modi-
fication check time is not later than the service start setting
time by the first internal slack time or more, time elapsed from
the modification check time by the modification period may
be decided as the service start time. If the modification check
time is earlier than the service start setting time, it is impos-
sible to guarantee synchronization of the eNBs 500 with
respect to a broadcast service start time although a maximum
transfer delay is considered. Accordingly, in this case, time
elapsed from the modification check time by the modification
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period may be decided as the service start time. That is, since
whether or not broadcast service has changed is determined at
every predetermined time period (for example, at every MP),
it is possible to start broadcast service at the next check time
at which whether or not broadcast service has changed is
determined.

FIG. 5 is a flowchart illustrating another example of a
method for synchronization between base stations to simul-
taneously start providing broadcast service.

Referring to FIGS. 1 and 5, another example of a synchro-
nization method which is performed by the apparatus for
controlling scheduling of at least one base station will be
described.

The synchronization method includes operation S200 of
receiving a session start request message and extracting a
service start setting time set to start broadcast service from the
session start request message, operation S210 of comparing
the service start setting time to a modification check time
being a check time which is later than and closest to the
service start setting time, among check times at which it is
determined whether or not broadcast service has changed, the
check times having a predetermined time interval, operation
S220 of deciding, if the modification check time is later than
the service start setting time by a second internal slack time
period or more, the modification check time as a service start
time at which broadcast service starts, and operation S230 of
transmitting information indicating the service start time to at
least one base station.

Since operations S200 and S210 are the same as operations
S100 and S110, descriptions about operations S200 and S210
will be omitted.

In operation S220, a case where the modification check
time is later than the service start setting time will be
described below.

If it is determined in operation S210 that the modification
check time is later than the service start setting time by the
second internal slack time period or more, the modification
check time is decided as the service start time at which the
broadcast service actually starts. Here, the second internal
slack time period may be decided in consideration of a maxi-
mum transfer delay when a broadcast data packet provided by
the BM-SC 100 is transferred to at least one base station, or a
delay when information is transmitted from the BM-SC 100
to the MCE 400.

For example, the second internal slack time period may be
a sum of a maximum transfer delay, a delay upon processing
acontrol message, and a delay upon transmission of informa-
tion from the BM-SC 100 to the MCE 400, wherein the delay
upon processing the control message may be a time period
taken for the MCE 400 to process the control message, and
may be dozens of ms at a maximum.

In operation S220, if it is determined that the modification
check time is not later than the service start setting time by the
second internal slack time or more, time elapsed from the
modification check time by the modification period may be
decided as the service start time. If the modification check
time is earlier than the service start setting time, it is impos-
sible to guarantee synchronization of the eNBs 500 with
respect to a broadcast service start time although a maximum
transfer delay is considered. Accordingly, in this case, time
elapsed from the modification check time by the modification
period may be decided as the service start time. That is, since
whether or not broadcast service has changed is determined at
every predetermined time period (for example, at every MP),
it is possible to start broadcast service at the next check time
at which whether or not broadcast service has changed is
determined.
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Also, in operation S220, a time that is earlier than the
service start time by the modification period may be decided
as a new service start time (S221). That is, by deciding a time
that is earlier than the service start time decided among the
check times by the modification period as a new service start
time, the service start setting time which is an absolute time
transferred from the BM-SC 100 can be reflected to start the
broadcast service.

Accordingly, operation S220 may further include opera-
tion S221 of deciding a time that is earlier than the service
start time decided in operation S220 by the modification
period, as a new service start time.

In operation S230, information indicating the service start
time decided in operation S220 may be transmitted to one or
more eNBs 500. In this way, by using a modification check
time as a service start time in consideration of a maximum
transfer delay, etc., it is possible to guarantee synchronization
of'the eNBs 500. Accordingly, in operation S230, information
indicating the service start time decided in operation S220 or
the new service start time decided in operation S221 may be
provided to one or more eNBs 500.

FIG. 6 is a flowchart illustrating an example of a method in
which a base station provides broadcast multicast service.

The method in which the base station provides the broad-
cast multicast service includes operation S300 of receiving a
session start request message and information indicating a
service start time, operation S310 of requesting the upper
router to send user packets for providing broadcast service
corresponding to the session start request message, and
operation S320 of receiving the requested user packets and
transmitting the received user packets to at least one UE 600
so as to start broadcast service at the service start time.

Referring to FIG. 1, in operation S300, the session start
request message may be transferred from the BM-SC 100 to
the eNB 500 via the MBMS-GW 200, the MME 300, and the
MCE 400. The service start time may be a time at which
broadcast service starts, the service start time calculated by
the MCE 400 for synchronization of at least one base station.

In operation 310, if the session start request message is
received, the eNB 500 may request the upper router to send
the user packets so that the broadcast service corresponding to
the session start request message can start. That is, the eNB
500 may send a multicast join request to the MBMS-GW 200
through the upper router.

In operation 320, the broadcast service corresponding to
the session start request message may be simultaneously
started in one or more UEs 600. For this, the eNB 500 may
transmit user packets for providing broadcast service corre-
sponding to the session start request message to the UEs 600.

Particularly, in the current example, a service start setting
time being a time set to start broadcast service is extracted
from a session start request message, a modification check
time being a check time that is later than and closest to the
service start setting time, among check times at which it is
determined whether or not broadcast service has changed, the
check times having a predetermined time interval, is com-
pared to the service start setting time, if the modification
check time is later than the service start setting time by a
predetermined internal slack time period or more, the modi-
fication check time is decided as a service start time at which
broadcast service starts, and if the modification check time is
not later than the service start setting time by a predetermined
internal slack time period or more, time elapsed from the
modification check time by a modification period is decided
as the service start time. Here, the predetermined internal
slack time period may be the first or second internal slack time
period described above.
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FIG. 7 is a block diagram illustrating an example of a
synchronization apparatus for broadcast multicast service.

Referring to FIG. 7, the synchronization apparatus controls
scheduling of at least one base station, and includes a receiver
410, a calculator 420, and a communication unit 430. Also,
the synchronization apparatus may be the MCE 400 (see F1G.
1).

The receiver 410 may receive a session start request mes-
sage, and extract a service start setting time set to start broad-
cast service. The session start request message is information
for notifying that the broadcast service starts, and is used to
control the start of a MBMS session. The session start request
message is transferred to the receiver 410 through the MME
300 (see FIG. 1). Also, since the session start request message
includes information indicating a service start setting time set
to start broadcast service, the receiver 410 may extract the
service start setting time from the session start request mes-
sage.

The calculator 420 may compare the service start setting
time which is an absolute time for deciding a time at which
broadcast service starts, to a modification check time, to
thereby decide timing of scheduling. That is, the calculator
420 may compare the service start setting time to the modi-
fication check time being a check time that is later than and
closest to the service start setting time among check times at
which it is determined whether or not broadcast service has
changed, the check times having a predetermined time inter-
val.

If the modification check time is later than the service start
setting time by a predetermined internal slack time period or
more, the calculator 420 may decide the modification check
time as a service start time at which broadcast service starts.
Here, the predetermined internal slack time period may be the
first or second internal slack time period described above.

Meanwhile, if the modification check time is not later than
the service start setting time by the predetermined internal
slack time period or more, time elapsed from the modification
check time by a modification period may be decided by the
calculator 420 as the service start time. That is, since whether
or not broadcast service has changed is determined at every
predetermined time period (for example, at every MP), it is
possible to start broadcast service at the next check time at
which whether or not broadcast service has changed is deter-
mined, thereby guaranteeing synchronized transmission
between base stations in a radio period.

That is, by deciding a time that is earlier than the service
start time by the modification period, as a new service start
time, the service start setting time which is an absolute time
transferred from the BM-SC 100 can be reflected to start
broadcast service.

The communication unit 430 may transmit information
indicating the service start time to the base stations. In this
way, by using a modification check time as a service start time
in consideration of a maximum transfer delay, etc., it is pos-
sible to guarantee synchronization of the eNBs 500.

FIG. 8 is a block diagram illustrating an example of a base
station for broadcast multicast service.

Referring to FIGS. 1 and 8, the base station (for example,
the eNB 500) includes a message receiver 510, a broadcast
service requesting unit 520, and a radio resource allocating
unit 530.

The message receiver 510 may receive a session start
request message and information indicating a service start
time from the MCE 400.
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The broadcast service requesting unit 520 may request the
MBMS-GW 200 to send user packets for providing broadcast
service corresponding to the session start request message,
through the upper router.

The radio resource allocating unit 530 may receive the user
packets and transmit the user packets to at least one UE 600 so
as to start broadcast service at the service start time.

That is, the base station 500 may enable the broadcast
service to start at the service start time provided by the MCE
400. A method of deciding the service start time has been
described above.

According to the synchronization method and apparatus
for MBMS as described above, it is possible to dynamically
resolve a time inconsistency problem in which base stations
start providing broadcast service at diftferent times.

While the example embodiments of the present invention
and their advantages have been described in detail, it should
be understood that various changes, substitutions and alter-
ations may be made herein without departing from the scope
of the invention.

What is claimed is:

1. A method for synchronization between one or more base
stations to provide broadcast multicast service, comprising:

receiving a session start request message, and extracting a

service start setting time set to start broadcast service
from the session start request message;

comparing the service start setting time to a modification

check time, which is a check time which is later than and
closest to the service start setting time, among check
times at which it is determined whether or not broadcast
service has changed, the check times having a predeter-
mined time interval;

deciding, when the modification check time is later than the

service start setting time by a predetermined internal
slack time period, the modification check time as a ser-
vice start time at which broadcast service starts and
deciding, when the modification check time is not later
than the service start setting time by the predetermined
internal slack time period, time elapsed from the modi-
fication check time by the modification period as the
service start time at which the broadcast service starts;
and

transmitting information indicating the service start time to

the base stations.

2. The method of claim 1, wherein the extracting of the
service start setting time includes deciding, when the service
start setting time which is a time set to start broadcast service
is not extracted from the session start request message, a time
at which the session start request message is received, as the
service start setting time.

3. The method of claim 1, being performed by an apparatus
for controlling scheduling of the base stations.

4. The method of claim 1, wherein in the deciding of the
modification check time as the service start time, deciding
time elapsed from the modification check time by a modifi-
cation period, as the service start time when the modification
check time is not later than the service start setting time by the
predetermined internal slack time period.

5. The method of claim 1, wherein the session start request
message is provided from a Mobility Management Entity
(MME).

6. The method of claim 1, wherein the predetermined inter-
nal slack time period is decided in consideration of a maxi-
mum transfer delay when a broadcast data packet provided by
a Broadcast Multicast Service Center (BM-SC) is transferred
to the base stations, or a delay when information is transferred
from a Multi-Cell/Multicast Coordinate Entity (MCE) to the
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base stations, the MCE being an apparatus for providing
scheduling information to the base stations.

7. The method of claim 1, wherein the predetermined inter-
nal slack time period is decided in consideration of a maxi-
mum transfer delay when a broadcast data packet provided by
a Broadcast Multicast Service Center (BM-SC) is transferred
to the base stations, or a delay when information is transferred
from the BM-SC to a Multi-Cell/Multicast Coordinate Entity
(MCE) being an apparatus for providing scheduling informa-
tion to the base stations.

8. The method of claim 1, wherein in the deciding of the
modification check time as the service start time, deciding a
time that is earlier than the service start time by the modifi-
cation period, as a new service start time.

9. A method in which at least one base station provides
broadcast multicast service, comprising:

receiving a session start request message and information
indicating a service start time;

requesting an upper router to send a user packet for pro-
viding broadcast service corresponding to the session
start request message,

comparing a modification check time, which is a check
time that is later than and closest to a service start setting
time among check times at which it is determined
whether or not the broadcast service has changed, to the
service start setting time, wherein the check times have
a predetermined time interval; and

receiving the user packet and transmitting the user packet
to at least one user equipment so as to start broadcast
service at the service start time,

wherein the service start time is set with a modification
check time among a plurality check time which is later
than a previous service start time by a predetermined
internal slack time period,

wherein the service start time in which the service start
setting time being a time set to start the broadcast service
is extracted from the session start request message, and,
when the modification check time is later than the ser-
vice start setting time by a predetermined internal slack
time period, the modification check time is decided as a
service start time at which broadcast service starts, and
when the modification check time is not later than the
service start setting time by the predetermined internal
slack time period, time elapsed from the modification
check time by a modification period is decided as the
service start time.

10. A synchronization apparatus for broadcast multicast
service, the synchronization apparatus controlling scheduling
of at least one base station, comprising:

a receiver configured to receive a session start request
message, and to extract a service start setting time set to
start broadcast service from the session start request
message;

a calculator configured to compare the service start setting
time to a modification check time, which is a check time
which is later than and closest to the service start setting
time, among check times at which it is determined
whether or not broadcast service has changed, the check
times having a predetermined time interval, and to
decide, when the modification check time is later than
the service start setting time by a predetermined internal
slack time period, the modification check time as a ser-
vice start time at which broadcast service starts and to
decide, when the modification check time is not later
than the service start setting time by the predetermined
internal slack time period, time elapsed from the modi-
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fication check time by the modification period as the
service start time at which the broadcast service starts;
and

a communication unit configured to transmit information

indicating the service start time to the base station.

11. The synchronization apparatus of claim 10, wherein
when the modification check time is not later than the service
start setting time by the predetermined internal slack time
period, the calculator decides time elapsed from the modifi-
cation check time by a modification period, as the service start
time.

12. The synchronization apparatus of claim 10, wherein the
calculator decides a time that is earlier than the service start
time by the modification period, as a new service start time.

13. A base station for providing a broadcast multicast ser-
vice that:

receives a session start request message and information

indicating a service start time from a Multi-Cell/Multi-
cast Coordinate Entity (MCE);

requests a Multimedia Broadcast Multicast Service-Gate-

way (MBMS-GW) to send a user packet in order to
provide broadcast service corresponding to the session
start request message,

compares a modification check time, which is a check time

that is later than and closest to a service start setting time
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among check times at which it is determined whether or
notthe broadcast service has changed, to the service start
setting time, wherein the check times have a predeter-
mined time interval; and

receives the user packet and to transmit the user packet to at
least one user equipment so as to start broadcast service
at the service start time,

wherein the service start time is set with a modification
check time among a plurality check time which is later
than a previous service start time by a predetermined
internal slack time period,

wherein the service start time in which the service start
setting time being a time set to start the broadcast service
is extracted from the session start request message, and,
when the modification check time is later than the ser-
vice start setting time by a predetermined internal slack
time period, the modification check time is decided as a
service start time at which broadcast service starts, and
when the modification check time is not later than the
service start setting time by the predetermined internal
slack time period, time elapsed from the modification
check time by a modification period is decided as the
service start time.
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